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The current drought exposes long-term 

water problems; it does not create them 

Phil Isenberg, Vice Chair 
Delta Stewardship Council 
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Water supply in California 

• It comes from precipitation --- rain and snow 

• It is increasingly erratic 

• The amount of water is not increasing 

• We can’t use all of it; that why water is a 
‘renewable’ resource 

• The climate is changing, with higher 
temperatures, and thus, less snow and more 
rain 
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California’s variable climate requires us to 
prepare for droughts and floods 
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SOURCE: Western Regional Climate Center. Bars show inches above/below long-term  statewide average precipitation (21.42 inches) 
 based on water year (October–September) since 1896. 



California is getting warmer 
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Annual average temperature Historical average

SOURCE: National Oceanic and Atmospheric Administration.  
NOTE: Average statewide temperatures from 1931 to 2014. Data accessed from http://www.ncdc.noaa.gov/cag/ on June 29, 2015. 

http://www.ncdc.noaa.gov/cag/
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California Compared to Australia: Residential and Urban Uses 
 

7 Source:  Dr. Jay Lund, UC Davis, the Ray B. Krone Professor of Environmental Engineering, UC Davis  Ryan Cahill, graduate student, 
Department of Civil and Environmental Engineering, UC Davis  
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Water Use Overall 

 
 
Sources: Adapted from DWR 2009, USGS 2010 
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Water is overpromised --- by a lot 

“State water right allocate more than 500% of average 
annual river flows (Grantham and Viers 2014).  The 
current drought climate change, and normal year-to 

year variability in in precipitation are increasing 
uncertainty in water supply.” 

 
Challenges Facing the Sacramento-San Joaquin Delta: Complex, chaotic or simply  

 cantankerous?  (September 2015), report of four former Lead Delta Scientists to federal and 
state agencies: Samuel N. Luoma, Clifford N. Dahm, Michael Healey and Johnnie N. Moore 
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The Colorado River: keep this in 
mind 

 
Southern California gets about half 

of its water from the Colorado 
River, so any reduction in use of 

that source means more pressure 
on the Delta. 
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Groundwater: a special problem 
 

In an average water year, almost 40% 
of our total water use for human 
purposes comes from underground.  In 
a dry year, underground water can 
account for a much larger percent. 
 
Source:  DWR, California’s Most Significant Droughts: Comparing Historical and Recent Conditions (February 2014)  See next slide. 

15 



16 



Groundwater reserves are being depleted, 
especially in the Tulare Basin 
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SOURCE: What If California’s Drought Continues? (PPIC, 2015), Figure  3.Data through 2009 from DWR; author estimates after 2009. Projections since 2009 may 
underestimate depletions since the onset of the latest drought (2012+).. 
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The Sacramento-San Joaquin Delta: 
another special problem  

Multiple water/environmental problems: 

• Delta landscape almost completed altered 

• Water supply over allocated 

• Water infrastructure decaying & overtaxed 

• Ecosystems & native species declining in Delta 

• Upgrading Delta levees very costly 

• Delta water quality threatened by pollutants and 
salt water intrusion 

• Water management very complex 
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20 Source: From the Sacramento-San Joaquin Delta Historical Ecology Study, available at: 
www.sfei.org/DeltaHEStudy (Whipple et al. 2012)   
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An aquatic ecosystem crisis 

 Despite decades of well-intentioned efforts 
 Efforts now threaten water supply reliability and flood protection 
 Conditions will worsen with climate warming, more invasive species 
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California’s freshwater fishes in decline 

SOURCE:  Water for the Environment (PPIC, 2015), from studies by P. Moyle et al.  (UC Davis) 



FACTS AND INFORMATION ON CALIFORNIA’S WATER AND ENVIRONMENTAL DEBATES  

AS EXPORTS AND UPSTREAM USE HAVE INCREASED, FISH SPECIES HAVE 
COLLAPSED  
  Project Exports and Fish Populations  

Source: Hanak, E., J. Lund. A. Dinar, B. Gray, R. Howitt, J. Mount, P. Moyle, and B. Thompson. 2011. Managing California’s 
Water: From Conflict to Reconciliation. San Francisco, CA. Public Policy Institute of California. Calculations by J. Viers using data 
from PRISM, CIMIS, and the U.C. Davis Soil Resource Laboratory. For exports, DWR Dayflow data; for fish populations, California 
Department of Fish and Game survey data.  
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FACTS AND INFORMATION ON CALIFORNIA’S WATER AND ENVIRONMENTAL DEBATES: UPSTREAM USE, USE, AND EXPORTS HAVE 
REDUCED DELTA OUTFLOWS                                                Delta Watershed Consumptive Use  

Source: Delta Vision Blue Ribbon Task Force. Delta Vision Strategic Plan 2008. Also see California Water Plan Update 2009, Volume 
3, Figure D-5. Measured, calculated, and modeled data from an array of sources as compiled by Tully and Young, Inc. with data and 
assistance from DWR, the Bay Institute, and the State Water Contractors.  
• While exports are sometimes viewed as the sole cause for reduced outflow, upstream diversions consume about two times as much 
of the water that would otherwise flow out to the Bay.  
• Increases in upstream diversions, in-Delta use, and project exports have dramatically reduced ocean outflows from the 
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